Neutrophil adhesion blockade with NPC 15669 decreases pulmonary injury after total cardiopulmonary bypass.
Total cardiopulmonary bypass, in an ovine model, is associated with increased pulmonary thromboxane A2 production, cellular sequestration of white cells and platelets, transient pulmonary hypertention, and increased lung lymph flow and lymph protein clearance when compared with respective findings with partial cardiopulmonary bypass. This study evaluates the effect of neutrophil adhesion blockade on lung injury after cardiopulmonary bypass. Two groups of anesthetized sheep were placed on total cardiopulmonary bypass without assisted ventilation. One group of seven sheep was treated before and during total cardiopulmonary bypass with the neutrophil adhesion blocker NPC 15669. A second group of seven sheep did not receive NPC 15669 treatment before total cardiopulmonary bypass. A third group of seven sheep was treated with NPC 15669 before initiation of partial cardiopulmonary bypass with continued assisted ventilation. Aortic occlusion and hypothermia were not used. After 90 minutes all sheep were separated from cardiopulmonary bypass, with resumption of assisted ventilation and pulmonary arterial flow. After 30 minutes the left atrial pressure was elevated mechanically. Hemodynamics, thromboxane A2 levels, platelet levels, and white blood cell and plasma protein concentrations were measured before cardiopulmonary bypass and afterwards at four 15-minute intervals. Samples were taken from the right and left atria simultaneously. Lung lymph protein levels and flow were measured before and after cardiopulmonary bypass at two 30-minute intervals. In the total cardiopulmonary bypass group not treated with NPC 15669 signs of lung injury developed after cardiopulmonary bypass. Animals treated with NPC 15669 did not manifest a similar degree of lung injury after either partial or total cardiopulmonary bypass. Increased pulmonary vascular resistance did not develop in treated sheep nor did sequestration of platelets or white blood cells occur. Despite the drug, increased pulmonary capillary permeability after total cardiopulmonary bypass persisted, but was reduced. Compared with unmodified total cardiopulmonary bypass, blockade of neutrophil adhesion with NPC 15669 reduces, but does not entirely eliminate, lung derangement after total cardiopulmonary bypass.